Efficient differentiation of human embryonic stem cells into oligodendrocyte progenitors for application in a rat contusion model of spinal cord injury.
This study utilized a contusion model of spinal cord injury (SCI) in rats using the standardized NYU-MASCIS impactor, after which oligodendrocyte progenitor cells (OPCs) derived from human embryonic stem cell (ESC) were transplanted into the spinal cord to study their survival and migration route toward the areas of injury. One critical aspect of successful cell-based SCI therapy is the time of injection following injury. OPCs were injected at two clinically relevant times when most damage occurs to the surrounding tissue, 3 and 24 hours following injury. Migration and survivability after eight days was measured postmortem. In-vitro immunofluorescence revealed that most ESC-derived OPCs expressed oligodendrocyte markers, including CNPase, GalC, Olig1, O4, and O1. Results showed that OPCs survived when injected at the center of injury and migrated away from the injection sites after one week. Histological sections revealed integration of ESC-derived OPCs into the spinal cord with contusion injury without disruption to the parenchyma. Cells survived for a minimum of eight days after injury, without tumor or cyst formation. The extent of injury and effect of early cell transplant was measured using behavioral and electrophysiological assessments which demonstrated increased neurological responses in rats transplanted with OPCs compared to controls.